Introduction {#Sec1}
============

Not so long ago health policy was about little more than the provision of medical care. The availability of treatment is important for those in need of cure, but by now it is a well-shown fact that health is generally determined to a much greater extent by other factors. Genetic constitution, lifestyle choices and socio-economic environment largely explain why some of us become ill or die earlier than others who remain healthy (Mackenbach [@CR26]; McKeown [@CR27]; Wilkinson and Marmot [@CR46]). While some of these factors fall under the control of an individual, the majority does not. Research increasingly indicates how remarkably sensitive our health seems to be to what has become known as the 'social determinants of health'. These factors generally fall beyond the control of an individual, but can nonetheless be influenced on a population level. This causes a shift in the focus of health policy from the classic provision of health care to policies specifically designed to influence the causal factors of ill-health in different non-medical fields. The flipside of that evolution is a significant increase of the state's influence in the sphere of individual lives. A pertinent question remains the one that asks for the legitimate role of governments in modifying, discouraging or prohibiting behaviors that lead to ill-health. To what extent can and should we hold public policy responsible for us leading a healthy life? Most scholars will argue that governments indeed have a role to play, but that the limits will be reached when public health measures would imply large sacrifices of individual liberty.

In those private spheres where government intervention is perhaps undesirable, ethical values, norms and customs that guide our voluntary behavior are an important public health variable. One of these domains is infectious disease prevention. Infectious diseases are a major cause of ill-health worldwide; they are often easily preventable and the dynamics of their transmission are mainly situated in the private sphere. Therefore, policy makers that aim to reduce the incidence of infectious diseases will largely depend on the voluntary efforts and customs of individual citizens. Many forms of prevention are at everyone's free disposal. Many of them are effective in breaking the transmission chain of pathogens and consequently in avoiding infections. Vaccination is possible for many diseases and is likely to ensure immunity, with often close to 100% effectiveness. Behavioral precautions like safe sex practices or personal hygiene can also prevent many infections in ourselves and in others. There is evidence that wearing mouth masks, gloves, gowns, head covers or regular hand washing (more than ten times a day) are effective measures to reduce the spread of respiratory viruses (Jefferson et al. [@CR20]; Mitka [@CR28]). Moreover more and more screening possibilities exist to test whether someone carries infectious diseases. However the voluntary use of these preventive measures depends on our perceived necessity to implement them. Few people exhaust all possibilities and most people would not consider this as morally wrong, even though the consequences of forgoing these measures can be serious for themselves and for others. In this chapter I want to explore from an ethical perspective what our mutual obligations are in the prevention of infectious diseases. In a first section I will discuss the epidemiological importance of infectious diseases and the ethical relevance of prevention. Then I will explore the role of the state in enabling and enforcing preventive measures. In the final section two basic ethical perspectives that often serve to guide moral reasoning will be translated to the context of infectious disease prevention. A first perspective is a deontological one in which the moral quality of an action or a choice depends upon its conformity with certain principles or rules. The second perspective is a consequentialist one and will judge actions and choices based on the consequences they will bring about.

The Importance of Infectious Disease Prevention {#Sec2}
===============================================

Historically, the share of infectious diseases in the total disease burden has been large. Since the early appearance of human beings, infectious diseases have made so many casualties that they reduce the impact of war to only a footnote in history. The Black Death, i.e. 'the plague', raged for centuries in Asia before it finally came to Europe in the fourteenth century where it killed -- in 2 years time -- about one third of the European population (Williamson et al. [@CR47]). After burning down city after city, religious processions were organized all over the continent to break the spell, but were likely instrumental into the further spread of the virus (Beran [@CR6]). The smallpox, probably the most dreadful disease for humans, killed an estimated 400,000 Europeans each year by the late eighteenth century (Henderson et al. [@CR18]) and approximately 300--540 million people in the twentieth century alone (Selgelid [@CR35]). In 1918 a mutation in the influenza virus strain, resulted in the Spanish influenza epidemic with a number of deaths -- predominantly among young and healthy persons -- between 20 and 100 million people (Johnson and Mueller [@CR21]).

However, about half a century ago, infectious disease was thought by some in the medical community to be on the verge of being vanquished through progress in sanitation, antibiotics and the development of safe and effective vaccines. In 1972 the Nobel Laureate Macfarlane Burnet concluded that "the most likely forecast about the future of infectious disease is that it will be very dull" (Selgelid [@CR36]). That appeared to be an overly optimistic, perhaps hubristic prediction. Today infectious diseases are still worldwide the number one cause of death in children (Bryce et al. [@CR7]), the biggest cause of overall mortality in low-income countries and the second biggest cause of mortality worldwide (WHO [@CR45]). More than 90% of all human illnesses may somehow be caused by virus infections (Norkin [@CR29]). In 2009, 33.3 million individuals were HIV seropositive while 1.8 million died from their infection (WHO [@CR43]). Tuberculosis killed an estimated 1.7 million people in 2009 (WHO [@CR44]). Epidemics of seasonal influenza result every year in about three to five million cases of severe illness, and about 250,000--500,000 deaths worldwide (WHO [@CR42]).

Infectious diseases are likely to remain an important concern to our health. Global warming will affect the introduction and dissemination of many serious infectious diseases (Patz et al. [@CR30]). From 1940 to 2004 several hundred new infectious diseases have emerged as we have witnessed the more famous 'birth' of SARS, HIV and Ebola (Jones et al. [@CR22]). Experts consider it a fact that sooner or later a novel influenza strain will appear that will pose a serious public health threat (Giles-Vernick and Craddock [@CR14]). An estimated 175--350 million individuals risk to die when the common influenza virus undergoes a dangerous mutation (Knobler et al. [@CR24]). The tremendous success of public health programs and the increased hygienic standards in the developed world have enormously reduced the incidence of most common infectious diseases (Roush and Murphy [@CR32]). But this also has a perverse effect in that it leaves us with highly susceptible populations. A re-emergence of a virus could easily lead to large scale outbreaks, perhaps even epidemics, in a population that has lost its build-up immunity. A deliberate release of a virus by terrorists remains a viable security threat. Concerns exist that the stocks of the (officially eradicated) smallpox virus that were artificially manufactured for military purposes in the former Soviet Union, may have fallen in dangerous hands after the fall of the communist regime in the early 1990s (Henderson [@CR17]). An organized release of this virus by terrorist organizations could according to experts trigger a global epidemic with the potential impact of a series of nuclear attacks (Selgelid [@CR34]). But also non-deliberate introductions of microbes should be of concern. Changed travel patterns and the free movement of goods and persons in a globalized economy have enabled the spread of viruses across continents in a matter of hours. This increases the risk of outbreaks with potentially serious medical and economic consequences (Luyten and Beutels [@CR25]). There is also another -- and perhaps even most important -- reason to believe that infectious diseases are likely to remain a serious health problem. The antibiotics used to treat infected patients are becoming less effective since infectious pathogens appear to develop an increasing resistance to their effects (Carlet et al. [@CR8]). This means that the miracle drugs of the twentieth century (such as penicillin) will lose their curative potential for many common diseases, without the prospect of having worthwhile alternatives in development. Arias and Murray conclude that "it is more difficult than ever to eradicate infections caused by antibiotic-resistant "superbugs", and the problem is exacerbated by a dry pipeline for new antimicrobials with bactericidal activity against gram-negative bacteria and enterococci. A concerted effort on the part of academic researchers and their institutions, industry, and government is crucial if humans are to maintain the upper hand in this battle against bacteria -- a fight with global consequences (Arias and Murray [@CR1])."

The continuing threat of infectious diseases plus the diminished possibilities to cure infections increases the ethical importance of prevention.

The Role of the State {#Sec3}
=====================

Authorities can take several preventive measures that are likely to be effective in reducing virus transmission and circulation. But these measures are often ethically controversial because they are difficult to rhyme with a protection of civil liberties. Obligatory screening for diseases, the surveillance of (sexual) activity, forced treatment or compulsory disclosure and tracing of contacts can prevent the spreading of a disease, but these steps also deeply invade the private sphere of individuals. Quarantine measures can be powerful weapons in the hands of governments because they enable to isolate individuals on preventive grounds. Visible symptoms of disease would not be required since for many diseases the infectious period starts well before the appearance of symptoms, and thus before the patient is aware of being infected, sometimes weeks to even months. For instance the infectious period of an influenza episode starts at least a day before the onset of illness (CDC [@CR10]). In the case of measles, infectiousness starts about 4 days before rashes appear (CDC [@CR11]). An infection with tuberculosis is associated with several months of infectiousness (CDC [@CR9]). Public health instruments (like quarantine, surveillance or contact disclosing) can be abused as a pretext for governments to silence opposition and to erode fundamental rights for self-serving purposes.

Compulsory vaccination, another controversial measure, is executed in several countries all over the world. In Belgium for instance recently two parents were sentenced to prison for refusing to have their child vaccinated (Stafford [@CR38]). This remains a drastic policy option that fails to respect the autonomy of individuals. Rarely, a public policy measure (literally) intrudes the individual sphere in such a real and physical way. A senior WHO physician-epidemiologist who was assigned for the last phase of the smallpox eradication campaign in India from 1973 to 1975 described his experience with a compulsory vaccination program in the following way: "The initial stage in the evolution of a coherent containment policy was marked by an almost military style attack on infected villages. \[...\] In the hit-and-run excitement of such a campaign, women and children were often pulled out from under their beds, from behind doors, from within latrines, etc. People were chased and, when caught, vaccinated. \[...\] Almost invariably a chase or a forcible vaccination ensued in such circumstances. \[...\] We considered the villagers to have an understandable but irrational fear of vaccination. \[...\] We just couldn't let people get smallpox and die needlessly. We went from door to door and when they ran, we chased. When they locked their doors, we broke down their doors and vaccinated (Greenough [@CR15])."

This section indicates how difficult it can be to balance utilitarian public health values against libertarian rights and freedoms. Sometimes preventive measures such as vaccination or the use of preservatives go against deeply-held metaphysical beliefs. This exacerbates the dilemma since in these cases the problem is not a lack of understanding, or as in the fragment above, an "irrational fear", but a divergence in fundamental conceptions of 'the good life' (cfr. infra).

An important question in this respect will be: how to determine the legitimate role of the state in preventing infectious diseases? A distinction must be made between on the one hand those situations where there is a clear necessity to enforce preventive measures, and on the other hand those more average situations where the risks are in line with 'normal' hazards inherent to communal life. In the face of a public health emergency with potentially catastrophic consequences the state is arguably justified to weigh the interests of an individual against those of the public and to deprive citizens of certain liberties. The state may also regulate the implementation of basic forms of prevention that can prevent serious and concrete harm. In several countries legal precedents have occurred in which a person is convicted of inflicting grievous bodily harm for not taking precautionary measures and infecting others with a serious disease. For instance, in 2003 a London jury has found a 37-year old man guilty of infecting two women with the HIV-virus (BBC [@CR3]). Similar cases occurred in 2010 in Germany (BBC [@CR4]) and in 2011 in Belgium (Standaard [@CR39]). In many countries there exist legal obligations for specific professional groups to take precautionary measures in order to avoid epidemics and outbreaks. For instance, in Belgium, since 2005 food handlers are obliged by law to wash their hands after using the toilet (Belgisch Staatsblad [@CR5]). The emergence of these precedents is indicative of the fact that our ethical duty not to spread diseases is increasingly taken serious.

But, in a public health emergency or in the case of a deliberate infection with a life-threatening disease our ethical duties are rather obvious. In more common situations however it seems a bit unclear exactly *how much* effort we can expect from each other. In those normal circumstances, the state's legitimate role is likely to be limited to policies that enable citizens to take preventive measures themselves: informing and educating the population on infectious disease prevention and -- as acknowledged in the International Covenant on Economic, Social and Cultural Rights of the United Nations -- "to provide immunization against the major infectious diseases of the community" (Hinman [@CR19]). Safeguarding civil liberties in the field of infectious disease prevention will in normal circumstances require confidence in the ability of individuals to make competent ethical decisions, on which preventive measures to take, if any.

The Scope of Our Moral Duties to Prevent Infectious Disease {#Sec4}
===========================================================

The range of possibilities to prevent infectious disease transmission is very large, and the choice either or not to implement them is not only relevant for those individuals who know they are carrying an infectious pathogen, or those who suspect that they are infected. Since the infectious period often begins before a person is aware of being infected this choice is relevant for everyone, at any time (Verweij [@CR41]). Because the consequences of transmitting disease are potentially severe (e.g. even a common cold infection can occasionally be deadly), and because in most countries prevention is not unreasonably costly to the individual (e.g. subsidized vaccines, affordable screening, social security that covers the income loss of staying home when ill, availability of hand-washing facilities, etc.), the following question is morally relevant. How much preventive effort do we owe to each other? Or, how do we justify the fact that we neglect to do whatever we can to safeguard each other from potentially dangerous infections? A maximal level of precaution would imply a behavioral revolution. It would require such a drastic alteration of our customs that afterwards we could hardly label our world as 'social'. We would have to limit physical contact to the bare minimum and restrict public crowding in order to create a world that is as sterile as possible. The inconvenience of such a world however is in itself not a decisive argument to indicate that very strict prevention does not belong to the requirements of justice.

In determining the just scope of our duties to prevent disease we will have to consider the following four nuances. First, how much should we care for our own health? Second, what do we owe to those individuals that cannot protect themselves against infectious diseases? There exist relatively large groups of people who are extra vulnerable to infectious diseases *and* who cannot get vaccinated: those with developing and deteriorated immune systems (newborns, the elderly, pregnant women, the chronically ill, etc.).[1](#Fn1){ref-type="fn"} Third, what do we owe to those who are perfectly able to protect themselves, but who neglect to do so (e.g. unsafe sex practitioners, vaccine refusers, etc.)? And fourth, what do we owe to future generations? Due to decades of immunization many infectious diseases are in large parts of the world reduced to overseeable proportions. One deadly disease, smallpox, has been completely eradicated, and a global effort is being made to eradicate polio (Roberts [@CR31]). If we *are* able to eradicate diseases, do we have a moral obligation to do so? So far, these topics have not received a great deal of attention. I am aware of only three articles that explicitly consider our mutual obligations in the prevention of infectious diseases (Verweij [@CR41]; Harris and Holm [@CR16]; Dawson [@CR12]). I will build further on Verweij's discussion of this subject and explore the questions above from two different perspectives on normative ethics: a deontological and a consequentialist one.

A Deontological Perspective {#Sec5}
---------------------------

In a deontological approach to ethics, what makes a choice or an action morally right or wrong depends upon the conformity of our intentions with moral principles or norms. The fact that an act has desirable consequences will not be morally relevant as such. A central element will be the universal applicability of our motives and intentions. We are not allowed to make an opportunistic exception for ourselves. Famous principles in this tradition are the Confucian golden rule, the Kantian categorical imperative or the Christian wisdom 'love thy neighbour as thyself'. Orthogonal to these principles on an individual level is the contractualist account of ethics on a societal level. Here, the different individual principles are bundled in a 'social contract' in which the contracting parties agree on the principles that need to be honored in the world they will be living in. Morally wrong acts are then those acts that would be forbidden by the principles that are agreed upon in the contract. If an act would follow from a certain principle, and that principle can be reasonably rejected by one of the contracting parties, then the act could be labeled as wrong. Central to this approach is thus the fact that we need to take into account the rightful interests of others. We have to be able to justify our actions to the rest of society. However, it would not be unreasonable to hold each other to some extent responsible for the consequences that follow from certain choices. Contemporary accounts of justice are responsibility-sensitive, i.e. our solidarity with others will not be unconditional. Luck-egalitarianism -- a central theory in this book -- argues that a community has to be solidaristic with those who are struck by bad luck, i.e. those who became victim of a process that was beyond their control, but not with those who became disadvantaged through their own fault. In other words, there is a moral difference between 'brute bad luck' beyond the control of individuals and bad luck that was somehow 'optional'. If we apply a responsibility-sensitive contractualist framework to our mutual obligations in infectious disease prevention, I believe we would come up with the following result.

A first question that must be asked is whether we have a moral duty to protect *ourselves*. Is there a principle in a social contract that would prohibit that someone disregards her own health? I presume the most likely answer will be liberal in the sense that it leaves this to the private sphere of citizens. There are reasons to do so. Certain groups see the absence of illness not as an ultimate goal, not as something included in their conception of the good life. Some of them are religious groups that want to live their life in accordance with 'the divine providence'. They believe that vaccination reveals a lack of trust in God's purposes. Other groups (e.g. the 'anthroposofists') consider certain childhood diseases as a necessary step in the development of a child's character (Woonink [@CR48]). These groups generally remain limited in size but the underlying motive is nonetheless present in many people's attitudes towards the use of a 'technical fix' for a life-style problem. Certain health risks are a consequence of behavioral choices. Vaccination, which can be seen as a 'technical fix', could be considered by some individuals to be an inferior, perhaps even an immoral way of avoiding certain outcomes which in the first place should be avoided by not carrying through certain behaviors. It would be felt somehow as 'shortcutting' nature's way of keeping a spontaneous order. The introduction of vaccines against sexually transmitted diseases, e.g. the human-papillomavirus vaccine for young girls, caused criticisms in larger groups of society because it was believed to promote sexually promiscuous behavior (Balog [@CR2]). Similar discussions occur, or may occur, with the development of vaccines against obesity, cocaine or nicotine addiction (Kantak [@CR23]). A biological risk or limitation that normally regulates our behavior is in these cases overcome by technological progress. Developments like these urge us to reveal our metaphysical views upon the moral value of biological and environmental limitations and ultimately about the place of man in the universe. A majority of individuals would support the point of view that nature has at least *some* moral authority in setting our limits. This can for instance be witnessed in the widespread remorse for the human responsibility for climate change and its consequences. The environment indicates that it cannot cope with our exuberant life-style and many interpret these signals as a moral reproach. A 'technical fix' that could overcome the burden of global warming (e.g. a state-of-the-art construction that would protect our continents from sea-level rising, or a preservation policy for species that would become extinct because of the rising temperature) would by many not be considered as an equally valuable alternative for the required change in lifestyle. Because considerations on the desirability of technological progress truly relate to fundamental conceptions of the good life, the basic freedoms in a social contract are likely to allow individuals to forgo preventive measures (like vaccination) in as far as only *their* health is concerned. Nonetheless few would be able to reasonably argue that a healthy condition is not a desirable good in itself, fundamentally entangled with almost *any* conception of a good life. If so, then this will imply a moral responsibility to avoid those actions that harm someone's proper health, and often a duty to take a certain level of prevention. But forgoing this-or-that specific measure in such-and-such circumstances will be a matter of personal convictions and preferences. Moreover this discussion would also fall beyond our purpose to explore the scope of our *mutual* obligations.

What are our obligations towards those groups that cannot protect themselves against infection, i.e. those with vulnerable immune systems? The choice to forgo precautionary measures would not be justifiable to these groups. It would imply that a majority affords itself a freedom that is incompatible with the freedom of a minority. This would be rejected on reasonable grounds by those groups at risk. A principle that allows individuals to forgo the inconveniences of e.g. wearing mouth masks, washing hands or becoming vaccinated would be rejected by those who face the risks of severe morbidity and mortality. Thomas Scanlon, who has elaborated an influential contractualist theory of justice, states that "if you are presented with a situation in which you can prevent something very bad from happening, or alleviate someone's dire plight, by making only a slight (or even moderate) sacrifice, then it would be wrong not to do so (Scanlon [@CR33], p. 224)."

However, when prevention is very costly to an individual, it would not be obligatory. Social isolation of a contagious person is perhaps beneficial to other people but remains a burden to that person and his relatives. For many families it would imply an income-loss and a disturbed daily practice. It would therefore be required that individuals are compensated for the personal losses they run when living up to their ethical obligation not to infect others. As Harris and Holm argue "the reasonableness of expecting people to live up to this obligation \[...\], depends on society reciprocating the obligation in the form of providing protection and compensation (Harris and Holm [@CR16])."

The same is true with regard to the safety of prevention. Unless a vaccine is shown to be safe, it would not be reasonable to ask that individuals risk their health in order to protect others. But, in a context in which individuals *are* enabled and supported to fulfill their moral duties, where prevention is generally considered to be affordable and safe, demanding from each other to avoid virus transmission would in many cases not be excessive. The only outcome of a social contract that is reasonable to all parties would be one that includes quite demanding preventive efforts for everyone in order to safeguard those who are dependent on the efforts of others. Since even an influenza virus can be lethal in these most vulnerable groups, the solidarity that is owed to them will likely demand more than our current customs.

A different case could however be made for those who can, but neglect to take care for their health. From a luck egalitarian stance, we are obligated to compensate individuals for the bad luck they run through no fault of their own. But we do not have the same moral obligations towards those struck by 'optional' bad luck. When we can hold individuals responsible for not sufficiently protecting their own health, we would not have a duty to take extensive measures in order to prevent them from becoming infected. Without limitations in access to vaccines, and when extensive public health programs are available that inform citizens on how to protect themselves against disease, it could be argued that those who remain unvaccinated make a free and conscious choice to undergo certain health risks. The same may perhaps be true for unsafe sex practitioners. Principally, others are not obliged to take measures in order to protect these individuals. A crucial difficulty will however be to show that individuals can indeed be held responsible for these choices and that the bad luck they ran was truly avoidable. But if we believe that this is the case, then a strict following of principles would lead to a rather limited scope of solidarity (as far as only this group is concerned). Many precautionary measures would become optional when others can in fact protect themselves.

With regards to future generations a deontological perspective may imply the following ambiguous result. If we are not obliged to take care of those who are unwilling to become vaccinated at present time, we would also not have responsibilities towards those at future times. Future generations can equally well take the necessary measures themselves. But, when we are able to eradicate diseases, intergenerational justice may require us to relieve all the vulnerable ones in the future forever from these health risks. However, some considerations must be made. It must be argued that future generations can make a convincing claim in this respect. Does it make a difference whether we cannot justify our principles to our fellow citizens at present time or to those in the future who don't yet exist? Also, it has to be shown that our intentions are not mistaken. Disease eradication is a very difficult task, often a utopian one (Dowdle [@CR13]). If it is unlikely that a disease will ever be eradicated, then honoring an ethical principle to protect the weak will not necessarily imply participation to disease eradication programs.

In summary, if we take a deontological perspective on our mutual obligations to take preventive measures, we may come up with ethical guidelines that differ from those that we are accustomed to in our habits and rules of politeness. Towards groups that are able, but unwilling to take care of their own health, the morally required level of solidarity may fall below the efforts that many of us spontaneously make in order to protect each other against infectious diseases. Towards future generations, our duties are somewhat ambiguous. But there are good reasons to substantially increase the level of prevention in order to protect those that cannot protect themselves. We would not be able to justify the choice *not* to prevent illnesses towards those that will be most at risk. This finding will be most relevant for those diseases against which vaccination is likely to be the only effective way of prevention (because not everyone can get immunized). Since we are not always capable of identifying vulnerable persons, neither to avoid contact with them, a strict obligation to prevent disease will impact our daily lives. The fact that the costs and the benefits are likely to be very unattractive (since a majority will become limited in its freedom for the benefit of a minority) is not an argument in a contractualist framework. Exactly this point, the protection of the 'separateness of persons', is a point where a contractualist account distinguishes itself from its major theoretical rival: a consequentialist account.

A Consequentialist Perspective {#Sec6}
------------------------------

A quite different conclusion will be reached when we adopt a consequentialist point of view. This ethical theory holds that the moral value of actions or choices depends solely on the states of affairs they bring about, i.e. their consequences and not the underlying intentions and motivations. In order to determine the morally required course of action, consequentialists must initially specify which outcomes are intrinsically valuable in order to enable a comparison of the instruments that bring them about. Candidates are happiness, wellbeing, welfare, utility, pleasure, love, friendship, etc. Perhaps health has only an instrumental value to reach these ultimate targets, but whichever consequentialist variant one chooses, health will certainly be of quintessential importance. When we translate this ethical perspective to the context of infectious disease prevention, the result would be the following. We are morally obligated to take precautionary measures only when our efforts are of actual influence in the transmission of disease (and ultimately in the creation of say wellbeing). The only question that should be asked is thus 'what difference does it make'? Answers will differ according to the time horizon in which consequences are considered relevant.

In the short term consequentialism prescribes a level of solidarity that corresponds quite well with our daily practice. If a disease is rather rare and preventive efforts cost a lot of effort, then we would not have to implement them. The costs and inconveniences would outweigh the benefits. The opposite would be true for those diseases where the risk is serious and real and where our preventive efforts do make a difference. Then, the benefits are likely to dominate the burden of prevention. But even for virulent and contagious diseases it can from a consequentialist point of view be morally justifiable that we forgo preventive efforts. If a disease is endemic and very contagious, then *my* efforts to stop transmission are futile as long as they are not supported and copied by others. For instance, when I (as Belgian) decide to wear a mouth mask or to stay home from work, this will not stop the spread of the flu virus through Belgium. Others are likely to get infected anyway, and that makes the benefit of my action not very worthwhile. However, in a country like Japan where the wearing of mouth masks belongs to the social customs, my choice *not* to wear one is more likely to have an effect and may therefore be morally wrong. The consequentialist perspective gives us a rational explanation of the cultural dependence of our mutual obligations to prevent disease. Its prescriptions would apply to both current and future generations. If *my* participation to a disease eradication program would lead to beneficial consequences, for instance when humanity has come close to eradication, then I would have a moral duty to participate. If not, then my duty would evaporate.

Our moral obligations will thus entirely depend on the disease characteristics (infectiousness and virulence of the pathogen), and the expected number of infected persons. This is a different result than the one we obtained in a principle-based framework. First, unlike in the latter perspective, it would be of no importance whether the groups at risk are those that cannot protect themselves, or whether these are individuals that do not take responsibility towards their own health. There will be no (or very limited) preoccupation with the most vulnerable groups in society as long as these groups remain small. Since the overall costs and inconveniences of large preventive programs to protect only a handful of unlucky individuals will be rather unattractive, we would not be morally obliged to be solidaristic and to consider the health of worst-off groups. Second, the consequentialist perspective neglects the individual responsibility for health. Even when other persons consent to undergo certain risks (e.g. someone who consents to having unprotected sex or a careless tourist that neglects to take basic vaccinations) an ethical person would have to choose the option that minimizes the transmission of diseases. In that way it does not take other persons serious as autonomous individuals capable of making competent decisions. Or as Peter Strawson would say, it does not adopt a 'reactive attitude' towards others (Strawson [@CR40]). The attitudes and the intentions of those who stand in a relationship to us are considered irrelevant. Moreover, for those diseases where an individual effort *can* make a difference, this 'objective attitude' towards others may lead to the 'over-demandingness problem'. This problem is often stated as a criticism against a consequentialist way of reasoning because individuals always have to aim for the best consequences, even at significant costs for themselves. An example could be found in Peter Singer's essay "Famine, Affluence and Morality" (Singer [@CR37]). As a convinced utilitarian Singer argues that we have a moral duty to donate most of our money to the fight against extreme poverty and famine, because the results in terms of wellbeing of *not* donating and thus spending our money on self-serving purposes will always be inferior to the benefits that can be achieved through development aid. However, when others refuse to contribute, the beneficial effect of my charitable gift will increase (because now there is an increased need) and so will my moral obligation to donate money. When others behave egoistic, my moral duty would become more stringent and that would be over-demanding and unfair. Verweij argues that this problem does not really occur in infectious disease prevention because (cfr. supra) the effect of one person's contribution would often be futile unless it is *supported* by others instead of neglected (Verweij [@CR41]). However, that would only be true for those diseases where we can assume that one individual's preventive efforts are indeed rather futile, i.e. those diseases that are endemic and sufficiently contagious. Many diseases fail to be so, and then the critique of over-demandingness could be valid though (especially when the disease in question is not life-threatening). For instance, someone who carries herpes simplex virus type I (a virus that causes fever blisters mainly around the mouth) would have to refrain from kissing a partner, drinking from common bottles or giving goodnight kisses to children. It is likely that her choice to prevent transmission will highly influence the fact whether her lovers, relatives and friends will ever become a carrier of the virus. Her loss will be outweighed by the fact that these others may become infected, and will in their turn infect others who will infect others and so on.... If these others are more likely to behave careless with regards to transmission of the herpes virus, her moral duties will only increase. As argued before, the fact that other persons consent with these risks is not morally relevant.

Perhaps for certain diseases in the short run the precautionary measures taken by one single individual may not have sufficient effect to create a moral obligation, but in the long run this may be completely different. In the short run our moral obligations depend upon the support we get from others. However in a longer time horizon we can always try to *gain* support so that prevention *does* become effective. Then the question becomes the following. Does a general rule to take certain preventive measures lead to desirable consequences? In the former paragraph we compared the effect of our actions only on the scale of health benefits. Now, on a more aggregate level, we will have to compare the value of public health to other societal goals such as economic welfare or social cohesion. If effective precautionary measures would imply an excessive cost in terms of these other goals, then it would be morally acceptable for a society to forgo them. But there is no universal way to trade off different social goals like welfare, health or social cohesion. Therefore, it may be difficult to determine in an objective way whether a preventive rule is either or not excessive because that will largely depend upon one's social philosophy. In the extreme case, someone who suffers from mysophobia (i.e. an irrational fear of contamination with germs) will be willing to accept a much higher opportunity cost in order to have a reduced transmission of microbes. Nonetheless in many instances it is possible to determine which outcome is generally preferable. An obligation to stay home from work when the seasons change would perhaps prevent transmission of the common cold virus among coworkers, but the economic cost of high absenteeism will be too elevated. The internet is a much safer place to communicate than in a crowded bar, but situations of public crowding may nonetheless be preferable over isolation for all kinds of social reasons. However, it could be that consequentialism in a longer time horizon requires an increased level of prevention compared to our current practice. When we evaluate a preventive rule like say 'compulsory wearing of mouth masks or gloves during the flu-season', the consequentialist may have to choose wearing rather than not wearing them. If such a measure is shown to be effective, the personal and societal benefits of the reduced disease burden may outweigh the burden of actually implementing this behavioral change. Arguably, there are more of these rules to be invented.

In sum, the required scope of prevention in a consequentialist framework will entirely depend upon the net effect of prevention on the resulting aggregate disease burden, and not on characteristics of those individuals at risk. When one person's effort matters, then the moral requirements not to spread disease will generally be elevated. It would be morally wrong to engage in behaviors that foster the transmission of pathogens, even though other persons consent to the risks by not taking preventive measures themselves. When one person's effort does not make much of a difference in the aggregated disease burden then the situation is different. For rare diseases or diseases that only rarely lead to morbidity, the benefit of strict precaution will not outweigh the burden because the potential health benefits would just be too small. For endemic and contagious diseases our moral duties will in the short run depend upon the efforts of others. Only when others follow a certain rule, then I would be morally obliged to do the same thing. If I refuse, then the effect of my choice on the resulting disease burden may be substantial. On the other hand, if no one follows a certain rule, my effort to stop transmission is going to be rather futile because others are likely to become infected anyway. In the long run -- when the efforts of others cannot be considered exogenous anymore -- the required level of prevention may however increase for these diseases. Forgoing prevention will then only be justified when the trade-off that it implies with regard to other societal goals (like economic welfare or social cohesion) is considered to be excessive.

Conclusion {#Sec7}
==========

There are good reasons to believe that infectious diseases will remain a factor of considerable importance to public health. Moreover, since the curative potential of many antibiotics is declining, their prevention will become relatively more important. Because the transmission dynamics of infectious diseases infiltrate the private sphere of citizens, measures taken by public health authorities will often conflict with protection of civil liberties. Policy makers who aim to reduce the incidence of infectious diseases in the least controversial way will have to count largely on the voluntary cooperation of citizens. These individuals dispose over a wide variety of possibilities to effectively prevent disease transmission but nonetheless few exhaust all options. Considering the harm that can be caused by infectious diseases, this begs the question how much precautionary measures we are mutually obliged to take. In this paper, I explored from two basic ethical perspectives the morally required scope of prevention. Both of them argue that for most diseases an elevated level of prevention is morally required. This level may be stricter than the level that we are habituated to in our current customs and rules of politeness. However, both perspectives also set different priorities and differ in their underlying motivation as to why prevention would be necessary. When we adopt a deontological perspective (and thus focus on the principles that guide our behavior), we end up with a set of mutual obligations that is very solidaristic with vulnerable groups, but less with those who neglect to take care of their own health. Because of the existence of groups that cannot protect themselves against serious health risks, and that rely upon the efforts of others, these others are obliged to implement a high level of prevention. Forgoing possibilities to prevent disease would not be justifiable to these groups. When we adopt a consequentialist point of view and focus on the effects of our actions, we find ourselves in a different situation. In the short run consequentialism will often give a moral justification for our daily practice. If it is worthwhile to take preventive measures, it would be morally required to do so, and that in the name of ourselves, others that cannot protect themselves, others that are unwilling to protect themselves or even future generations. The fact that other persons consent to undergo certain risks, would not bereave us from our responsibilities. If prevention is not worthwhile however, then it would be justified to forgo, even though that will imply serious risks to those with vulnerable immune systems. In the somewhat longer run however consequentialism becomes more demanding because then, the efforts of others are no longer to be considered as exogenous. The required level of prevention will then depend upon the relative value of public health to the other societal goals that must be sacrificed.

Among those who cannot protect themselves we may also consider the large groups of individuals who *are* able to become vaccinated, but who have no access to vaccines for social, economic or political reasons. But because I am considering the scope of our mutual duties in a situation where prevention *is* available to everyone, I will not deal with this important issue of global justice.

I am grateful to Yvonne Denier, Chris Gastmans, Tom Grimonprez and Antoon Vandevelde for giving me the opportunity to contribute to this book and to the preceding conference in Leuven on *Justice, Luck and Responsibility in Health Care* in May 2011. I want to acknowledge the other speakers and the audience for their valuable remarks and insights that improved this text. Furthermore I want to thank Philippe Beutels for his thoughtful comments on an earlier version. Financial support came from the Fund for Scientific Research -- Flanders (FWO n° G098911N).
